This paper presents research results of composite tubes filled with self-compacting concrete. The impact of the selected materials and geometric factors on resistance to the vertical shear was evaluated in this study. The resistance of the tested members was compared with recommendations given in Eurocode PN-EN 1994-1-1.
INTRODUCTION
The bond between steel and concrete in compressed composite columns in certain specific situations plays an important role in the performance of these members. Such situations occur, for example, when a column is loaded with additional transverse force applied to the outside of the support area, or when the compressive force is eccentricity applied. These types of loads may cause big bending moments, which change the nature of work from a composite column into a composite beam. Engineering practices indicate that applying a load to the entire cross-section is not possible in every situation. Therefore, in these cases, the bond between steel and concrete will be also very significant. In existing literature, there are a small number of publications concerning the issue of bond strength between steel and concrete in composite compressed elements. Among them,
RESEARCH OUTLINE
The research was carried out on thirteen members from which three characteristic types of crosssections can be distinguished Table 1 . The cross-sections of the members were chosen in a way so that the areas of the contact surfaces were approximately equal to each other and did not constitute a variable parameter in the research.
Variable factors analysed during the tests were: concrete grade filling the cross section, thickness of the steel profile wall: 6 mm or 10 mm (in the case of square hollow sections), type of steel surface: square hollow section or circular hollow section.
The heights of all types of members were 300 mm. The types of cross-sections of the tested members are presented in Fig In the first and second type of cross-sections there were three members of each type with the centre filled with SCC with a mean value of cylindrical compressive strength of the concrete set as fc = 45.6 MPa. In the case of the third type of cross-section, the centre of the member was filled with SCC of two different concrete grades: fc = 45.6 MPa -3 members, fcm = 35.2 MPa -4 members. The examination of these members was carried out in the Laboratory of the Institute of Civil Engineering at the Warsaw University of Technology. The specimens were prepared so that the concrete core was front-end above the top surface of the steel profile. Free space was left at the bottom to enable the vertical travel of the concrete core at the moment of braking bond strength.
The members were tested in a hydraulic press as shown in Fig. 2b ) Fig. 2 . Test stand: a) circular hollow cross-section members, b) square hollow cross-section members
The compressive axial force was evenly applied to the entire top surface of the concrete core through a steel plate. The vertical displacement of the concrete core was measured using four inductive sensors placed onto the steel plate. In the middle of each specimen's height, two strain gauges were placed at the steel surface walls. On each wall, longitudinal and transversal strains were measured. In order to determine the mechanical characteristics of the concrete, cubic samples with side dimensions of 150 mm -for testing compression and tensile strength -were made.
ANALYSIS OF TESTS RESULTS

DISPLACEMENTS OF CONCRETE
Through analysing the concrete displacement diagrams it is still difficult to determine a specific force value at which the loss of the bond between steel and concrete takes place. Therefore, a contractual value of force at which, according to the authors, the loss of bond began, is assumed for It should be mentioned that both types of specimens were filled with concrete of the same grade and both had the same steel profile wall thickness. The force value at which bond strength is lost is greater in CS members than in STS members by about 24.5 %. It is also important to note the force value at which the slip of concrete takes place in specimens CW and STHS. Although members of the square hollow section had thicker steel profile walls ( by 4 mm) and were filled with concrete of a higher grade than the CW members. They attained nearly the same value of force at which the bond strength between the steel and the concrete was lost, when compared to members with a 
RESISTANCE TO VERTICAL SHEAR IN THE INTERFACE BETWEEN STEEL AND CONCRETE
Analysis of resistance to vertical shear was compared with recommendations given in PN-EN 1994-1-1 in the chapter entitled "Shear connection and load introduction". It should be noted that the recommendations included in this standard concern members made of normal concrete, while the analysed specimens were made of self-compacting concrete. In accordance with the resolutions included in [10] , in regions of load introduction and when loads occur locally within the length and moments applied for members connected to the ends, the distribution of shear resistance at the interface between steel and concrete shall be applied. This implies that in each mentioned case shear stresses at the interface between steel and concrete should be recorded and compared against the referential value of design shear strengths from Table 2 . If shear stresses are greater than τRd, the shear connectors providing appropriate shear connection at the interface between steel and concrete should be applied. In Table 2 of standard [10] , design shear strengths in composite steel and concrete columns depend solely on the type of cross-section; however, the data does not include other parameters, such as concrete grade or cross-section dimensions. From information available from literature as well as from the conducted research, it stands to reason that this is not a fully correct approach. Table 3 presents the results of mean shear stresses obtained for circular and square hollow section tubes. In Table 3 , we see that the thickness of the steel surface influences shear stress values. Stresses τmd obtained by the STS specimens are equal to 0.24 N/mm 2 , which is about 34% of those achieved by the STHS tubes.
Important in these calculations is the fact that the thickness of the steel walls of the STHS members is 40% greater than STS. With circular hollow section tubes CS and CW, the only variable parameter was the grade of concrete filling the centres of the tubes. A higher grade of concrete in the CS specimens affected the increase of mean shear stresses. Analysing the results obtained from the test for both the STHS and CS members, it can be seen that the STHS specimens achieved a lower value of shear stresses by about 11%, despite having a 40% thicker wall. From the analysis of the values of the ultimate relative bonds, it can be concluded that the geometry of the cross-section dimensions has a greater impact on bond strength than concrete grade. The results obtained from the research of the design mean shear stresses τmd are different than the design shear strengths τRd found in Table 2 of standard [10] . Considering tubes of square hollow sections, it can be noted that the thickness of the steel profile wall has a significant impact on mean shear stresses values. In the case of the circular hollow section tubes in which the only variable factor was concrete grade, some differences in the calculated values of mean shear stresses were also present.
CONCLUSIONS
In this analysis the impact of the selected materials and geometric factors on resistance to the vertical shear in composite tube members filled with self-compacting concrete was assessed. From the results obtained from testing, the following conclusions can be drawn:
The resistance of shear connections is affected by: the thickness of the steel profile wall, the geometry of the cross-section, and the concrete grade.
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